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ABSTRACT

In this research work, the effects of storage methods and time, in terms of dyeing
capacity of cotton yarn, on natural dye from marigold flowers were studied. Both orange and
yellow marigold flowers were employed. The storage methods were as follows: dried marigold,
water-extracted dye concentrate and dye powder. The samples were stored in darkness at room
temperature for 18 weeks. Every 2 weeks the carotenoid content was followed
spectrophotometrically and dyeing test run was performed. Cotton yarn was dyed, with and
without mordant. Mordanting of cotton yarn with aluminium, copper and tin was done prior to
dyeing. Dyed yarn was subjected to measurement of color value in CIELAB system and of color
strength (K/S) and subjected to test for color fastness to light and to washing.

The experimental results revealed that the carotenoid content of dye solution from dye
powder decreased, in 18 weeks, to 80 and 75 % for orange and yellow marigold respectively,
while that of dried marigold and of dye concentrate was about 60 % for both marigolds.

Non-mordant dyeing of cotton yarn gave greenish light yellow color. It was found that
dye adsorption ranged from 12 to 60 % depending on the type of marigold and storage method.
The corresponding carotenoid adsorbed was 0.001 to 0.020 mg/g of cotton yarn and decreased,
due to the decreasing of colorant in dye solution, with increasing storage time. Dye concentrate

gave the lowest dye adsorption. Aluminium mordant gave dark yellow color, while copper gave



brownish yellow and tin gave a bright yellow. All three mordants increased dye adsorption up to
81 to 99 % depending on marigold type and storage method. The carotenoid adsorbed ranged
from 0.005 to 0.031 mg/g of cotton yarn and decreased with increasing time. Dyeing of cotton
yarn without mordant showed that storage time had less effect on the color value, L*, a* and b* in
CIELAB 1976 system. It was found that the mordant affected the degree of yellowness, b*, and in
most cases, it decreased with time. Tin mordant gave highest inconsistency of color value
followed by copper and aluminium mordant. Among dye storage methods, dye concentrate gave
highest inconsistency of color value followed by dye powder and dried marigold. Dyeing with
mordants gave higher color strength (K/S) than that from dyeing without mordant and it was
found that the color strength decreased with time but was independent on type of marigold and
storage method.

It is concluded that storage method and time have no effect on light fastness and washing
fastness of color. The light fastness of dyed yarn without mordant was graded 3-4 to 4 in wool
standard scale. Copper mordant increased the light fastness to 4 and 5 but aluminium and tin
mordant reduced the light fastness to 3 and 2 to 2-3 respectively. All three mordants improved
color fastness to washing. The color change after washing at 40 and 60 °C decreased from grey
scale of 1/2 for non-mordant dyeing to 3 — 3/4 with copper mordant and 2 — 2/3 with tin and
aluminium. In all cases no staining of adjacent fabrics; wool and cotton, was observed.

The appropriate dye storage methods were in the form of dried marigold and dye powder.
However, preserving of natural dye from marigold as dye powder is more convenient for use and

transport.



